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These revised recommendations of the Immunizatioh Practices Advisory Comnhit-
tee (ACIP) on measles prevention update the previous recommendations ( MMWR
1982:31:217-224,229-231) to include current information about vaccine effectiveness
and measles elimination efforts. Although there are no basic changes in approach,
the statement includes an additional option for outbreak control (revaccination of
persons initially vaccinated at 12-14 months of age) and new recommendations for
international travelers and medical personnel.

INTRODUCTION ‘ )
Measles (rubeola) is often a severe disease, frequently complicated by middle ear

infection or bronchopneumonia. Encephalitis occurs in approximately one of every
2,000 reported cases; survivors often have permanent brain dgmage and mentpl
retardation. Death, predominantly from respiratory and neU(ologlc causes, occurs in
one of every 3,000 reported measles cases. The risk of death is greater for infants and
adults than for children and adolescents. ) .

Subacute sclerosing panencephalitis (SSPE) is a "slow virus® infection of the
central nervous system associated with measles virus. Widespread use of measles
vaccine has led to the virtual disappearance of SSPE from the United States.

Contracting measles during pregnancy increases fetal risk. Most commonly, this
risk involves premature labor and moderately increased rates of spontaneous
abortion and of low birth weight. One study has suggested that measles infection in
the first trimester may induce congenital malformations; confirmatory reports have
not been published.

Before measles vaccine was available, more than 400,000 measles cases were
reported each year in the United States. However, since virtually all children acquired
measles, the true number of cases was probably more than 4 million per year (i.e., the
entire birth cohort). Both the type of measles vaccine and the recommended age for
measles vaccination have changed several times since 1963, when both an inacti-
vated and a live, attenuated vaccine (Edmonston B strain) were licensed for use in the
United States. The inactivated vaccine was used until 1967, and Edmonston B
vaccine, until 1972. A live, further-attenuated Edmonston vaccine was first introduced

-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES / PUBLIC HEALTH SERVICE




410 MMWR July 10, 1987

ACIP: Measles — Continued

in 1965 (Schwarz strain), and a similar vaccine (Moraten strain) was licensed in 1968.
These further-attenuated vaccines cause fewer reactions than the Edmonston B
vaccine yet are equally effective. The Moraten vaccine is the vaccine currently used in
the United States.

Because of evidence of increased vaccine efficacy at older ages, the recommended
age for vaccination, originally set at 9 months in 1963, was changed to 12 months in
1965 and to 15 months in 1976. Although vaccination is currently recommended at 15
months of age for optimal efficacy, vaccination as early as 12 months of age (on or
after the first birthday) is considered appropriate evidence of measles immunity, and
children vaccinated at 12-14 months of age are not routinely revaccinated. Vaccina-
tion as early as 6 months of age is recommended in settings of increased risk of
disease.

MEASLES ELIMINATION

Since licensure of vaccine in 1963, the collaborative efforts of professional and
voluntary medical and public health organizations in vaccination programs have
resulted in a 98%-99% reduction in the reported incidence of measles in the United
States. The number of reported measles cases decreased during the late 1960s and
early 1970s to between 22,000 and 75,000 cases annually, with incidence rates falling
dramatically in all age groups. Children <10 years old had the greatest decline in
incidence, whereas older children had a slightly less dramatic decrease. As a result,
the proportion of total cases occurring in different age groups changed so that by the
period 1976-1980, 46% of cases occurred in children =10 years of age, compared with
the period 1960-1964, when only 9.9% of cases occurred in this age group.

A Measles Elimination Program was announced in 1978, with a goal to eliminate
indigenous measles from the United States by October 1, 1982. There are three
components of this program: 1) achievement and maintenance of high levels of
immunity, 2) effective surveillance of disease, and 3) aggressive outbreak control. As
a result of these efforts, the number of cases of measles reported annually dropped
from 26,871 in 1978 to approximately 13,500 in 1979 and 1980, to 3,124 in 1981. In
1982, the total fell to 1,714. In 1983, an all-time low of 1,497 reported cases was
reached. However, the number of reported cases increased to 2,587 and 2,822,
respectively, in 1984 and 1985. During 1986, a provisional total of 6,273 cases were
reported.

Since 1984, a classification system has been used to differentiate cases that
occurred because of failure to implement the current strategy (preventable cases)
from cases that occurred despite appropriate strategy implementation (nonprevent-
able cases). Of the total cases provisionally reported in 1986, 36.4% were classified as
preventable (Table 1). Preschool children 16 months-4 years of age were most likely
to have preventable cases (83.2%), whereas only 29.4% of cases in school-aged
children (5-19 years of age) were considered preventable. The greatest reason for
nonpreventability was a history of previous measles vaccination on or after the first
birthday (Table 2). These vaccine failures accounted for 59.8% of the nonpreventable
cases and 38.0% of the total reported cases.

In the past several years, most of the outbreaks have occurred in school settings;
in 1986, however, several large outbreaks involved communitywide transmission,
primarily among unvaccinated preschool-aged children.
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Impediments to Measles Elimination

Despite the great success achieved to date in reducing the occurrence of measles
in the United States, the goal of eliminating indigenous measles has not yet been
reached. Part of the problem is failure to implement the current strategy. Preventable
cases (i.e., those in unvaccinated persons) account for approximately one-third of all
cases. The age group with the largest proportion of preventable cases is the
preschool group. Children at this age may not yet be enrolled in institutions covered
by day-care or school-entry immunization requirements.

A substantial proportion of cases occur among persons who have previously
received vaccine. Theoretically, vaccine failures may be primary (the person never
developed an adequate immune response to vaccination) or secondary (the person
initially developed an adequate response but lost immunity over time). Some of the
reported vaccine failures may be among persons whose records incorrectly indicate
that they were properly vaccinated. Measles vaccine is at least 95% effective in
children vaccinated at =15 months of age. However, efficacy may be slightly lower in
persons vaccinated between 12 and 14 months of age, presumably because transpla-
cental maternal antibody may persist beyond the first birthday in some children and

TABLE 1. Total and preventable measles cases, by age group — United States, 1986*

Preventable

Age Group Total Cases No. (%)

<16 months 1,229 0 (0.0)
16 months-4 years 1,225 1,019 (83.2)
5-19 years 3,156 927 (29.4)
20-29 years 460 332 (72.2)
=30 years 166 0 (0.0)
Unknown 19 0 (0.0)
Total 6,255 ' 2,278 (36.4)

*Provisional data.
TCases with known preventability status.

TABLE 2. Measles cases, by preventability status — United States, 1986*

Classification No. (%)
Nonpreventable Cases
Too young (<16 months) 1,230 (19.7)
Too old (born before 1957) 194 (3.1)
History of vaccination® 2,377 (38.0)
Importation by non-U.S. citizen 48 (0.8)
Exemption® 128 (2.0)
Subtotal 3,977 (63.6)
Preventable Cases 2,278 (36.4)
Total 6,255 (100.0)*

*Provisional data.

"Vaccinated on or after the first birthday.

®Includes medical, religious, and philosophic exemptions.
Cases with known preventability status.
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interfere with effective immunization. There are no data to indicate that waning
immunity of clinical importance is occurring after measles vaccination.

Another problem is importation of measles from outside the United States.
Although importations account for a small proportion of cases (2%), they have
initiated several outbreaks and, in some parts of the United States, may be respon-
sible for more measles cases than the number indicated by available surveillance
data.

Augmentation of Measles Elimination Activities

The Committee considered, in detail, current measles epidemiology and the
measles elimination strategy, as well as potential modifications. It concluded that the
current strategy needed more complete implementation to ensure that vaccination
takes place at 15 months of age rather than being delayed, for example, until it is
required for school entry.

After consideration of possible modifications of the measles elimination strategy,
including administering two doses, lowering the age for vaccination, and routinely
revaccinating those vaccinated between 12 and 14 months of age, the Committee
determined that no change in the routine policy is indicated at present. Continued
careful observation and analysis of measles epidemiology is indicated so that any
necessary change in strategy can be implemented.

MEASLES VIRUS VACCINE

Live measles virus vaccine,* available in the United States, is prepared in chick
embryo cell culture. It is available in monovalent (measles only) form and in
combinations: measles-rubella (MR) and measles-mumps-rubella (MMR) vaccines.
All vaccines containing measles virus are recommended for use at 15 months of age
under routine conditions. MMR is the vaccine of choice for routine vaccination
programs. In all situations in which measles vaccine is to be used, a combination
vaccine should be given if recipients are likely to be susceptible to rubella and/or
mumps as well as to measles. There is no harm in revaccinating persons already
Immune to any of the components of MMR vaccine.

Measles vaccine produces a mild or inapparent noncommunicable infection.
Measles antibodies develop in at least 95% of susceptible children vaccinated at =15
months of age. Both serologic and epidemiologic evidence extending through 23
years indicates that, although the titers of vaccine-induced antibody are lower than
those following natural disease, the protection conferred appears to be durable.
Vaccine Shipment and Storage

Vaccine that has been improperly stored may not provide protection against
measles. Although data indicate that current measles vaccine may be more thermo-
stable than vaccine produced in the past, it should be kept at 2 C-8 C (35.6 F-46.4 F) or
colder during storage. It must also be protected from light, which may inactivate the

virus. Vaccine must be shipped at 10 C (50 F) or colder and may be shipped on dry ice.
VACCINE USAGE

General Recommendations
Persons are considered immune to measles only if they have documentation of
1) adequate immunization with live measles vaccine on or after the first birthday,
2) physician-diagnosed measles, or 3) laboratory evidence of measles immunity.
Most persons born before 1957 are likely to have been naturally infected and
generally need not be considered susceptible. All other children, adolescents, and
*Qfficial name: measles virus vaccine, live attenuated.
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adults are considered susceptible and should be vaccinated if there are no contrain-
dications (see Precautions and Contraindications). This includes persons who may be
immune to measles but who lack adequate documentation of immunity. A parental
report of immunization, by itself, is not considered adequate documentation. A
physician should not provide an immunization record for a patient unless he/she has
administered the vaccine or has seen a record documenting vaccination.

The most commonly used laboratory test for assessing immunity to measles has
been the hemagglutination-inhibition (HI) test. Other sensitive assays, such as the
enzyme immunoassay (EIA), are now being used by many laboratories. Probably
most, if not all, persons with detectable antibody are immune. Routine serologic
screening to determine measles immunity is not recommended.

Dosage

A single dose of live measles vaccine (as a monovalent or combination product)
should be given subcutaneously in the volume specified by the manufacturer. There
is no need for a "booster” dose of vaccine if vaccine is given on or after the first
birthday.

Age at Vaccination

Measles vaccine is indicated for persons susceptible to measles, regardless of age,
unless otherwise contraindicated (see below). Current evidence indicates that for a
maximum seroconversion rate, measles vaccine should be given when children
are =15 months of age. Because cases continue to occur in preschool children,
increased emphasis must be placed on vaccinating children promptly at 15 months of
age. It is particularly important to vaccinate young children =15 months of age before
they might encounter measles in day-care centers or other environments where
young children cluster.

The risk of complications from measles is high among infants <1 year of age.
Therefore, considering the benefits and risks, the Committee recommends that
infants as young as 6 months of age should be vaccinated with monovalent measles
vaccine when exposure to natural measles is considered likely. Because infants
vaccinated before the first birthday have a significantly lower rate of seroconversion,
they should be revaccinated when they are 15 months old to ensure protection.
Revaccination of Persons Vaccinated According to Earlier Recommendations

Previous vaccination with live vaccine: Persons vaccinated with live measles
vaccine before their first birthday should be identified and revaccinated. Some
serologic studies show lower seroconversion and seroprevalence rates in children
vaccinated between 12 and 14 months of age (80%-95%) than in those vaccinated at
=15 months (>95%). Many outbreak investigations have also found higher attack
rates in persons vaccinated between 12 and 14 months of age than in those
vaccinated at =15 months of age. However, a few other studies have not found a
difference. Between 1965 and 1976, the recommended age for vaccination in the
United States was 12 months; therefore, a large proportion of persons who are
between 10 and 21 years of age in 1987 are likely to have been vaccinated when they
were between 12 and 14 months of age. Because the vast majority of persons
vaccinated between 12 and 14 months of age are fully protected against measles,
routine revaccination of such persons is not warranted. However, if revaccination is
requested, there is no immunologic or safety reason to deny the request. In an
outbreak setting, such revaccination may be useful. (See Outbreak Control.)
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Edmonston B vaccine was effectively administered with immune globulin (IG).
However, the immune response to further-attenuated measles vaccine strains may be
impeded by IG. Therefore, the Committee recommends that persons who received
measles vaccine of unknown type or further-attenuated measles vaccine accompa-
nied by IG should be revaccinated.

Previous vaccination with killed vaccine or vaccine of unknown type: Some
persons who have received inactivated vaccine are at risk of contracting a severe
atypical measles syndrome when exposed to the natural virus. Consequently,
persons vaccinated at any age with inactivated vaccine (available in the United States
from 1963 to 1967) and persons vaccinated with inactivated vaccine followed by live
vaccine within 3 months should be revaccinated. Revaccination is particularly
important when the risk of exposure to natural measles virus is increased, for
example, during foreign travel.

A wide range (4%-55%) of prior recipients of killed measles vaccine who were
revaccinated with live measles vaccine have reportedly had adverse reactions to the
live vaccine. Most of these reactions have been mild, consisting of local swelling and
erythema, with or without low-grade fever lasting 1-2 days. Rarely, more severe
reactions, including prolonged high fevers and extensive local reactions requiring
hospitalization, have been reported. However, prior recipients of killed measles
vaccine are more likely to have serious illness when exposed to natural measles than
when given live measles virus vaccine.

These same recommendations for revaccination apply to persons vaccinated
between 1963 and 1967 with a vaccine of unknown type, since their only vaccination
may have been with inactivated vaccine. Because killed measles vaccine was not
distributed in the United States after 1967, persons vaccinated after 1967 with a
vaccine of unknown type need not be revaccinated if the original vaccination occurred
on or after the first birthday and was not accompanied by IG.

Individuals Exposed to Disease

Use of vaccine: Exposure to measles is not a contraindication to vaccination.
Available data suggest that live measles vaccine, if given within 72 hours of measles
exposure, may provide protection and is preferable to the use of IG in persons at least
12 months of age if there is no contraindication. If the exposure does not result in
infection, the vaccine should induce protection against subsequent measles infection.

Use of IG: IG can be given to prevent or modify measles in a susceptible person
within 6 days after exposure. The recommended dose of |G is 0.25 ml/kg (0.11 ml/Ib)
of body weight (maximum dose =15 ml). IG may be especially indicated for suscep-
tible household contacts of measles patients, particularly contacts under 1 year of
age, pregnant women, or immunocompromised persons, for whom the risk of
complications is highest. The recommended dose of IG for immunocompromised
persons is 0.5 ml/kg of body weight (maximum dose =15 ml). If the individual is at
least 15 months old and there is no contraindication to vaccination, live measles
vaccine should be given 3 months later, by which time the passively acquired measles
antibodies should have disappeared. IG should not be used to control measles
outbreaks.

SIDE EFFECTS AND ADVERSE REACTIONS

Experience with more than 160 million doses of measles vaccine distributed in the
United States through 1986 indicates an excellent record of safety. From 5% to 15%
of vaccinees may develop a temperature of =103 F (=39.4 C) beginning about the fifth
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day after vaccination and usually lasting several days. Most persons with fever are
otherwise asymptomatic. Transient rashes in approximately 5% of vaccinees have
been reported. Central nervous system conditions including encephalitis and enceph-
alopathy have been reported with a frequency of less than one case per million doses
administered. The incidence rate of encephalitis or encephalopathy following mea-
sles vaccination is lower than the observed incidence rate of encephalitis of unknown
etiology, suggesting that some or most of the reported severe neurologic disorders
may be only temporally related to measles vaccination rather than due to vaccination.
Limited data indicate that reactions to the vaccine are not age related.

Personal and Family History of Convulsions

As with the administration of any agent that may produce fever, some children
may have a febrile seizure following measles vaccination. Although children with a
personal or family history of seizures are at increased risk for developing idiopathic
epilepsy, febrile seizures—including those following vaccinations—do not, in and of
themselves, increase the probability of subsequent epilepsy or other neurologic
disorders. Most convulsions following measles-containing vaccines are simple febrile
seizures, and they occur in children without known risk factors. Recent data suggest
that there is an increased risk of these convulsions among children with a prior
history of convulsions or those with a history of convulsions in first-degree family
members (i.e., siblings or parents). Although the precise risk cannot be'determined,
it appears to be low.

In developing vaccination recommendations concerning these children, the Com-
mittee considered a number of factors including risks from measles disease, the large
number (5%-7%) of children with a personal or family history of convulsions, and the
fact that convulsions following measles vaccine are uncommon and have not been
associated with permanent brain damage. The Committee concluded that the benefits
of immunizing children with a personal history of convulsions or a family history of
convulsions in first-degree relatives greatly outweigh the risks. These children should
be vaccinated in the same way that children without such histories are vaccinated.

Because the period for contracting vaccine-induced fever begins approximately 5
days after vaccination and lasts approximately 1 week, effective reduction of the risk
of a febrile seizure is difficult. Prophylaxis with antipyretics is one alternative, but
these agents probably would be ineffective if given after the onset of fever. To be
effective, they would have to be given before the expected onset of fever and
continued for another 5-7 days. Nevertheless, parents should closely observe children
for fever during this period, and if fever occurs, the child should be treated
appropriately.

Children who are receiving anticonvulsants should continue to take them after
measles vaccination. Because protective levels of most currently available anticon-
vulsant drugs (e.g., phenobarbitol) are not achieved for some time after the initiation
of therapy, prophylactic use of these drugs does not seem feasible.

The parents of children who have either a personal or family history of seizures
should be advised that such children have a small increased risk of seizures following
vaccination. In particular, they should be told in advance of measles vaccination what
to do in the unlikely event that the child has a seizure. The permanent medical record
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should document that the small risk of postvaccination seizures and the benefits of
vaccination for these children have been discussed.

Revaccination Risks

There is no evidence of enhanced risk from receiving live measles vaccine to
persons who are already immune to measles, either from vaccination or natural
disease. (See Previous vaccination with killed vaccine or vaccine of unknown type.)
PRECAUTIONS AND CONTRAINDICATIONS
Pregnancy

Live measles vaccine should not be given to women known to be pregnant or who
are considering becoming pregnant within 3 months after vaccination. This precau-
tion is based on the theoretical risk of fetal infection, which applies to the adminis-
tration of any live virus vaccine to women who might be pregnant or who might
become pregnant shortly after vaccination. No evidence exists to substantiate this
theoretical risk from measles vaccine. Considering the importance of protecting
adolescents and young adults against measles with its known serious risks, asking
women if they are pregnant, excluding those who are, and explaining the theoretical
risks to the others before vaccination are the recommended precautions in a measles
immunization program.

Febrile lliness

Vaccine administration should not be postponed because of minor ilinesses, such
as mild upper-respiratory infections. However, vaccination of persons with severe
febrile ilinesses should generally be deferred until they have recovered. Considering
the importance of measles protection, medical personnel should use every opportu-
nity to vaccinate susceptible children.

Allergies

Hypersensitivity reactions following the administration of live measles vaccine are
rare. Most of these reactions are minor and consist of wheal and flare or urticaria at
the injection site. With more than 160 million doses of measles vaccine distributed in
the United States, there have been at least five reported cases of immediate allergic
reactions in children who had histories of anaphylactic reactions to egg ingestion.
These reactions to vaccine could potentially have been life threatening. Four children
experienced difficulty in breathing; one of these had hypotension. Persons with a
history of anaphylactic reactions following egg ingestion (hives, swelling of the
mouth and throat, difficulty in breathing, hypotension, or shock) should be vaccinated
only with extreme caution. Protocols have been developed for vaccinating such
persons (7). Evidence indicates that persons are not at increased risk if they have egg
allergies that are not anaphylactic in nature. Such persons should be vaccinated in the
usual manner. There is no evidence that persons with allergies to chickens or feathers
are at increased risk of reaction to the vaccine.

Since measles vaccine contains trace amounts of neomycin (25p.g), persons who
have had anaphylactic reactions to topically or systemically administered neomycin
should not receive measles vaccine. Most often, neomycin allergy is manifested as a
contact dermatitis that is a delayed-type (cell-mediated) immune response rather than
anaphylaxis. In such individuals the adverse reaction, if any, to 25pg of neomycin in
the vaccine would be an erythematous, pruritic nodule or papule at 48-96 hours. A
history of contact dermatitis to neomycin is not a contraindication to receiving
measles vaccine. Live measles virus vaccine does not contain penicillin.
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Recent Administration of IG

Vaccination should be deferred for 3 months after a person has received IG, whole
blood, or other antibody-containing blood products because passively acquired
antibodies might interfere with the response to the vaccine. If vaccine is given to a
person who has received such products within the preceding 3 months, the person
should be revaccinated. If IG is to be administered in preparation for international
travel, administration of vaccine should precede |G by at least 2 weeks.
Tuberculosis

Tuberculosis may be exacerbated by natural measles infection. There is no
evidence that the live measles virus vaccine has such an effect. Tuberculin skin testing
is not a prerequisite for measles vaccination. If tuberculin testing is needed, it can be
done the day of vaccination. Otherwise, it is prudent to wait 4-6 weeks after measles
immunization before administering a tuberculin skin test, since measles vaccination
may temporarily suppress tuberculin reactivity.

Altered Immunity

Replication of the measles vaccine virus may be potentiated in patients with
immune deficiency diseases and by the suppressed immune responses that occur
with leukemia, lymphoma, generalized malighancy, acquired immunodeficiency
syndrome (AIDS), or with certain therapies (corticosteroids, alkylating drugs, antime-
tabolites, or radiation). Patients with such conditions should not be given live measles
virus vaccine. Since vaccinated persons do not transmit vaccine virus, the risk to
these patients of being exposed to measles may be reduced by vaccinating their close
susceptible contacts. Management of such persons, should they be exposed to
measles, can be facilitated by prior knowledge of their immune status. If susceptible,
they should receive |G following exposure (see below).

Patients with leukemia in remission whose chemotherapy has been terminated for
at least 3 months may receive live virus vaccines. Persons infected with the human
immunodeficiency virus (HIV) who are asymptomatic also can receive measles
vaccine (2). Short-term corticosteroid therapy (<2 weeks), topical steroid therapy
(e.g., nasal, skin), and intraarticular, bursal, or tendon injection with corticosteroids
should not be immunosuppressive and do not contraindicate measles vaccine
administration. However, measles vaccine should be avoided if systemic immuno-
suppressive levels are reached by prolonged, extensive, topical application.
Management of Patients with Contraindications to Measles Vaccine

If immediate protection against measles is required for persons for whom measles
vaccine is contraindicated, passive immunization with IG, 0.25 ml/kg (0.11 ml/Ib) of
body weight, should be given as soon as possible after known exposure (maximum
dose=15 ml). It is important to note, however, that IG in usual doses may not be
effective in children with acute leukemia or other conditions associated with altered
immunity. Consequently, forimmunocompromised persons, the recommended dose
of IG is 0.5 ml/kg of body weight (maximum dose =15 ml).

SIMULTANEOUS ADMINISTRATION OF VACCINES

Simultaneous administration of MMR, oral poliovirus vaccine (OPV), and diphthe-
ria and tetanus toxoids and pertussis (DTP) vaccines results in seroconversion rates
and rates of side effects similar to those observed when the vaccines are adminis-
tered separately. On the basis of these results, the Committee recommends routine
administration of MMR, OPV, and DTP simultaneously to susceptible persons at 15
months of age (3). Some health-care providers may prefer to continue administering
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MMR at 16 months of age, followed by DTP and OPV at 18 months of age, especially
for patients who are known to be compliant with health-care recommendations.
ONGOING PROGRAMS

The best means of reducing the incidence of measles is by having an immune
population. Programs aimed at vaccinating children against measles at 15 months of
age should be established and maintained in all communities. In addition, all other
persons thought to be susceptible, regardless of age, should be vaccinated when they
are identified, unless vaccine is otherwise contraindicated.

Official health agencies should take whatever steps are necessary, including
development and enforcement of school immunization requirements, to achieve and
maintain high immunization levels. Most states currently require evidence of immu-
nity to measles for children enrolled in day-care centers. Enforcement of such
requirements has been correlated with reduced measles incidence rates.

(Continued on page 423)
TABLE I. Summary — cases specified notifiable diseases, United States
26th Week Ending Cumulative, 26th Week Ending
Disease July 4, | June 28, | Median | July4, | June 28, | Median
1987 1986 1982-1986 1987 1986 1982-1986
Acquired Immunodeficiency Syndrome (AIDS) 292 252 N 9,074 6,136
Aseptic meningitis 148 188 163 2,704 2,513 2, 295
Encephalitis: rlmary (arthropod-borne
& unspec) 1 18 19 420 397 459
Post-infectious 1 2 2 57 59 59
Gonorrhea: Civilian 10,634 15,580 17,676 389,381 418,867 423,044
Military 247 456 400 8,01 8,004 10,526
Hepatitis: Type A 322 381 381 12121 10,925 10,701
Type B 438 458 460 12,599 12,669 12,384
Non A, Non B 50 73 N 1,535 1,789 N
Unspecified 43 95 104 1,584 2,352 2,780
Legionellosis 16 21 N 396 282 N
Leprosy 2 6 7 99 139 126
Malaria 6 20 20 341 431 399
Measles: Total* 96 178 83 2,637 4,222 1,786
Indigenous 89 163 N 2,335 4,003 N
Imported 7 15 N 302 213 N
Meningococcal infections: Total 33 40 47 1,712 1,509 1,672
Civilian 33 40 47 1,71 1,507 1,669
Military - - - 1 2 6
Mumps 86 126 47 9,302 2,386 2,083
Pertussis 26 59 41 862 1,356 940
Rubella (German measles) 4 6 14 207 321 422
Syphilis (Primary & Secondary): Civilian 550 549 572 16,642 12,870 13,965
Military 3 4 5 84 94 172
Toxic Shock syndrome 6 3 N 148 17!
Tuberculosis 256 505 505 10,103 10,384 10,433
Tularemia 6 2 6 66 50 89
Typhoid Fever 2 5 5 140 131 158
Typhus fever, tick-borne (RMSF) 30 40 40 214 234 315
Rabies, animal 52 1m 110 2,476 2,875 2,875
TABLE II. Notifiable di of low freq y. United States
Cum. 1987 Cum. 1987
Anthrax - Leptospirosis 8
Botulism: Foodborne (Wash. 1) 4 Plague 3
Infant 31 Poliomyelitis, Paralytic -
Other - Psittacosis (Wash. 3) 47
Brucellosis (Ark. 1) 52 Rabies, human -
Cholera - Tetanus (Tex. 1) 14
Congenital rubella syndrome 3 Trichinosis 26
Congenital syphilis, ages < 1 year - Typhus fever, flea-borne (endemic, murine) 14
Diphtheria 1 (Hawaii 1)

*One of the 96 reported cases for this week was imported from a foreign country or can be directly traceable to a known
internationally imported case within two generations.
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Vaccination for College Entry

Measles outbreaks continue to be reported from settings where young adults are
concentrated, such as colleges. Measles control in these places requires careful
evaluation of susceptibility and vaccination of those who are susceptible. The
Committee recommends that colleges and universities require proof of measles
immunity as a condition for matriculation.

Vaccination for Medical Personnel

Medical personnel are at higher risk for acquiring measles than the general
population. Medical facilities should ensure that all employees born after 1956 have
proof of immunity (See Vaccine Usage). Since a substantial proportion of medical
personnel who have acquired measles were born before 1957, medical facilities may
also consider requiring proof of measles immunity for older employees who may
have occupational exposure to measles.

Outbreak Control

All reports of suspected measles cases should be investigated rapidly. A measles
outbreak exists in a community whenever one case of measles is confirmed. Once an
outbreak occurs, preventing dissemination of measles depends on promptly vacci-
nating susceptible persons. Control activities should not be delayed until laboratory
results on suspected cases are received. All persons who cannot readily provide proof
of immunity should be vaccinated or excluded from the setting (e.g., school).
Documentation of vaccination should be considered adequate only if the date of
vaccination is provided.

An effective means of terminating school outbreaks and quickly increasing rates of
immunization is to exclude all children or adolescents from the outbreak area who
cannot present valid evidence of immunity. Students can be readmitted immediately
after vaccination. Experience with outbreak control indicates that almost all students
who are excluded from the outbreak area because they lack evidence of immunity to
measles quickly comply with requirements and can be readmitted to school. Pupils
who have been exempted from measles vaccination because of medical, religious, or
other reasons should be excluded until at least 2 weeks after the onset of rash in the
last person with measles in the outbreak area.

Persons vaccinated between 12 and 14 months of age have been shown in some
serologic and epidemic investigations to be at increased risk of acquiring measles
compared with those vaccinated at =15 months of age.However, the increased risk of
acquiring measles is small. Nevertheless, in many outbreaks, particularly in junior
and senior high schools, persons vaccinated at 12-14 months of age appear to have
played a substantial role in perpetuating transmission. Therefore, although the
effectiveness of such a strategy in terminating outbreaks has not been demonstrated
conclusively, the Committee recommends that revaccination of persons vaccinated at
12-14 months of age should be considered in outbreak settings, particularly in junior
and senior high schools. If revaccination is recommended, local officials should
establish a geographic zone of risk and limit revaccination to persons in this area. In
the absence of an outbreak, routine revaccination of persons vaccinated at 12-14
months of age is not recommended.

Importations

Measles importations are a continuing source of reported measles cases in the
United States. Although most importations result in limited transmission, several
large outbreaks have occurred. If susceptible persons are exposed to a patient on a
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common carrier, such as an airplane, rapid reporting of such imported cases to state
and local health departments is important. Other state health departments should be
notified to identify exposed contacts as well as to initiate surveillance and control
measures.
SURVEILLANCE

As the incidence rate of measles declines in the United States, aggressive
surveillance becomes increasingly important. Known or suspected measles cases
should be reported immediately to local health departments. Serologic confirmation
should be attempted for every suspected case of measles that cannot be linked to a
confirmed case. Reporting of suspected cases and implementation of outbreak-
control activities should not be delayed while awaiting laboratory results. Effective
surveillance of measles and its complications can delineate inadequate levels of
protection, further define groups needing special attention, and assess the effective-
ness of control activities.

Continuous and careful review of adverse events following measles vaccination is
also important. All adverse events following vaccination should be evaluated and

reported in detail to local and state health officials as well as to the vaccine
manufacturer.

Laboratory Diagnosis

The traditional serologic diagnosis of measles requires a significant rise in
antibody titer between the acute-phase and convalescent-phase serum specimen.
However, a single specimen can be used to detect the presence of immunoglobulin M
(IgM) antibody. Correct interpretation of serologic data depends on the proper timing
9f specimen collection in relation to onset of rash. This is especially important for
Interpreting negative IgM results, since IgM antibody peaks 10 days after rash onset
and is usually undetectable 30 days after rash onset.

Asymptomatic reinfection with measles virus can occur in persons who have
previously developed antibody, whether from vaccination or from natural disease.
Symptomatic reinfections have been reported rarely. These infections have been
accompanied by fourfold or greater rises in measles Hl antibody titers, but measles-

specific IgM antibodies have not been detected in appropriately timed serum
specimens.

INTERNATIONAL TRAVEL

Persons traveling abroad should be immune to measles. Since the risk of serious
complications and death is greater for adults than for children, it is especially
important to protect young adults who have escaped measles and have not been
vaccinated. Also, because measles vaccine is not 100% effective and because the risk
of exposure to measles abroad may be substantially greater than in the United States,
consideration should be given to providing a one-time dose of measles vaccine t0
persons born after 1956 who travel abroad regardless of their previous vaccination
status, unless there is a contraindication. Persons born before 1957 need not be
considered susceptible. MMR is preferred for persons likely to be susceptible to
mumps and rubella. If single-antigen measles vaccine is not readily available,
travelers should receive MMR regardless of their immune status to mumps and
rubella.

The age for measles vaccination should be lowered for children traveling to areas
where measles is endemic or epidemic. Children 12-14 months of age should receive
MMR vaccine before their departure (without need for revaccination). Children 6-11
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months of age should receive a dose of single-antigen measles vaccine before
departure and subsequently should receive MMR vaccine. Whereas the optimal age
for revaccination is 15 months, the age for revaccination may be as low as 12 months
if the child remains in a high-risk area. Since virtually all infants <6 months of age will
be protected by maternally derived antibodies, no additional protection against
measles in this age group is generally necessary.
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FIGURE |. Reported measles cases — United States, weeks 22-25, 1987

223 CASES REPORTED 3 NO REPORTED CASES
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